Inhibition of cyclooxygenase-2 by rofecoxib attenuates the growth and metastatic potential of colorectal carcinoma in mice.
A large number of epidemiological studies have shown that regular use of aspirinor other nonsteroidal anti-inflammatory drugs (NSAIDs) results in a 40-50% reduced risk of colorectal cancer (CRC). Furthermore, NSAIDs cause the regression of preexisting adenomas in patients with familial adenomatous polyposis and significantly inhibit tumor growth in animal models of CRC. To establish a CRC liver metastasis model, we implanted mouse colon tumor MC-26 cells into the splenic subcapsule of BALB/c mice, after which mice were given either standard chow or chow containing the cyclooxygenase (COX)-2-specific inhibitor rofecoxib, alone or in combination with the standard antineoplastic agents, 5-fluoruracil or irinotecan. After 14 days, mice that were given rofecoxib or irinotecan, but not 5-fluoruracil, had significantly smaller primary tumors and fewer metastases. Rofecoxib, at clinical anti-inflammatory plasma concentrations, enhanced the effects of both antineoplastic agents when used in combination. Biochemical analyses of the primary splenic tumor in rofecoxib-treated mice showed no alteration in COX-1 expression, but significant decreases in the expression of the tumor-promoting proteins COX-2, cyclin D1, cytosolic beta-catenin, matrix metalloproteinases-2 and -9, and vascular endothelial cell- derived growth factor. Rofecoxib also decreased growth-enhancing prostaglandin E(2) and tumor-suppressive interleukin-10, whereas antineoplastic interleukin-12 was increased. Two separate survival studies were performed. When mice were fed chow containing 0.01% rofecoxib beginning on day 0 after tumor cell implantation, which achieved clinical anti-inflammatory plasma concentrations, survival time was significantly longer compared with mice given control chow. After 30 days, mortality in the control group was 90%, whereas only one mouse (5%) treated with rofecoxib had died after 30 days. In the second survival study, all of the mice were initially fed with regular chow after tumor cell implantation. On day 7, mice were randomly divided into three dietary groups: control chow, low-dose (0.01%) rofecoxib chow, and high-dose (0.025%) rofecoxib chow. After 28 days, mortality was 100%, 20%, and 10% in control, low-, and high-dose rofecoxib fed groups, respectively. These studies demonstrate that rofecoxib decreases the growth and metastatic potential of CRC in mice through multiple mechanisms. These studies in mice also provide important information that supports the benefit of COX-2 inhibition, not only in the prevention of CRC, but also potentially in the treatment of this common malignancy. Clinical trials will be necessary to assess the utility of COX-2 inhibitors as adjuvant therapy for early-stage disease and as potential agents, either alone or in combination, with more established drugs, for the treatment of refractory CRC.